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FOREWORD 


This  research  project  represents  fulfillment  of  a student 
requirement  for  successful  completion  of  Phase  III  Training  of 

the  Department  of  the  Army's  Foreign  Area  Officer  Program 

' 

(Russian) . 

Only  unclassified  sources  are  used  in  producing  the 
research  paper.  The  opinions,  value  judgments  and  conclusions 
expressed  are  those  of  the  author  and  in  no  way  reflect  officii 
policy  of  the  United  States  Government;  Department  of  Defense; 
Department  of  the  Army;  Department  of  the  Army,  Office  of  the 
Assistant  Chief  of  Staff  of  intelligence;  or  the  United  States 
Army  Institute  for  Advanced  Pussian  and  East  European  Studies. 

Interested  readers  are  invited  to  send  their  comments  to 
the  Commander  of  the  Institute. 
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SUMMARY 


This  study  examines  Soviet  utilization  of  tactical 
air  defense  weapons  in  support  of  maneuver  forces,  with 
primary  emphasis  on  the  employment  of  antiaircraft  artil 
lery  weapons  found  in  the  air  defense  battery.  Primary 
focus  is  on  the  operations  of  the  battery  in  support  of 
offensive  and  defensive  operations  by  motorized  rifle 
and  tank  units,  and  such  subjects  as  command  relation- 
ships, training,  and  reconnaissance  are  also  addressed. 
Soviet  employment  principles  are  evaluated  in  terms  of 
their  potential  threat  to  Army  aviation,  and  the  paper 
concludes  that  Soviet  air  defense  doctrine  is  tailored 
to  both  offensive  and  defensive  operations  of  supported 
forces . „ 
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INTRODUCTION 


The  October  1973  war  in  the  Middle  East  was 
characterized  by  high  loss  rates  in  aircraft;  the  Israeli 
Air  Force  suffered  unexpected  and  significant  losses  in 
the  hands  of  Arab-nation  forces  equipped  with  modern 
Soviet-produced  air  defense  weapons  systems.^  The  sur- 
prise that  this  development  evoked  among.  Western  analysts 
evidences  a past  failure  to  adequately  evaluate  Soviet 
accomplishments  in  the  field  of  tactical  (or  troop)  air 
defense.  While  a thorough  evaluation  of  Soviet  and 
Warsaw  Pact  tactical  air  defense  capabilities  is  especial- 
ly important  for  considerations  of  employment  of  aviation 
assets  of  the  North  Atlantic  Treaty  Organization  (NATO) 
air  forces,  there  are  also  important  considerations  for 
ground  commanders,  who  have  at  their  disposal  varied 
aviation  assets  for  combat,  reconnaissance,  airmobile,  and 
combat-support  operations. 

The  purpose  of  this  study  is  to  provide  an  intro- 
duction to  current  Soviet  tactical  air  defense  principles 
and  their  basic  application.  The  term  'tactical'  is 
intended  to  denote  the  means  of  defense  of  combat  maneuver 
and  control  elements,  as  distinguished  from  industrial 
or  other  stationary  targets  of  strategic  significance  and 


1 


which  belong  more  proprly  to  a discussion  of  national 

2 

or  territorial  air  defense.  A number  of  major  subjects 

will  be  addressed,  including  Soviet  perception  of  the 

threat  presented  by  'enemy*  (NATO)  forces,  reconnaissance 

techniques,  training  emphasis,  and,  briefly,  organization 

and  equipment.  The  discussion  of  doctrinal  employment 

will  focus  on  the  use  of  tubed  antiaircraft  artillery 

weapons  in  support  of  maneuver  elements,  as  it  is  these 

weapons  that  will  present  the  principle  threat  to  Army 
3 

aviation.  This  discussion  will  include  the  principles 
of  offensive  and  defensive  employment,  operations  in 
conditions  such  as  night  and  winter,  mountainous  terrain, 
and  operation  in  conditions  of  nuclear,  chemical,  or 
biological  contamination.  The  ground  defense  role  of 
air  defense  units  will  also  be  discussed. 

The  two  Soviet  sources  used  primarily  for  this 
paper  are  Voennyi  Vestnik  (Military  Herald)  and  Vestnik 
Protivovozdushnoi  Oborony  (Herald  of  Antiaircraft  Defense) ; 
because  of  the  material  included  in  these  journals — or 
better  yet,  that  which  is  not  included — this  paper  will  be 
limited  to  a discussion  of  those  elements  in  an  air  defense 
battalion,  which  usually  support  battalion-sized  maneuver 
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units.  The  discussion  of  both  organization  and  equipment 
will  be  extremely  limited  due  to  the  lack  of  information 
on  these  subjects  in  the  available  Soviet  sources.  A 
detailed  discussion  of  the  role  of  interceptor  aircraft 
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will  not  be  included.  Western  sources  have  been  used 
infrequently,  and  it  will  be  specifically  noted  when 
information  is  derived  from  non-Soviet  sources. 


SECTION  I: 


C.KNERAI.  CHARACTERISTICS 


Soviet  military  writers  indicate  that  Soviet 
authors  expect  that  those  maneuver  elements  in  contact 
with  enemy  forces  or  advancing  or  defending  in  the  second 
echelon  will  be  the  primary  targets  of  enemy  tactical 
aviation.  Tt  is  also  anticipated  that  air  defense  units 
themselves  will  be  high-priority  targets  for  enemy  air 
strikes.  The  expected  enemy  (NATO)  possesses  high- 
performance  interceptors,  ground-attack  aircraft,  a 
variety  of  helicopters,  and  drone  aircraft,  and  he  will 
utilize  electronic  warfare  measures,  air  defense  sup- 
pression weapons,  and  aerial  reconnaissance  platforms 
to  carry  out  his  mission. ^ It  is  almost  a ritual  that 
each  article  begins  with  mention  of  the  rapidly  changing 
air  situation  under  contemporary  combat  conditions,  this 
fluidity  dictated  primarily  by  the  capabilities  of  modern 
fixed  and  rotary-wing  aircraft:  high  speed,  maneuver- 
ability, destructiveness,  and  low-altitude  approach  and 
attack  techniques.  It  is  repeatedly  stated  that  the 
time  available  to  detect,  identify,  and  engage  such  targets 
is  minima] , a condition  which  demands  the  highest  degree 
of  individual  proficiency,  well  coordinated  crew  action, 
and  the  highest  dcqree  of  psychological  preparation. 


1 


Kri'Miiy  •lit  ii  ii"  forces  nii*  expected  to  have  a role 
in  lln>  capture  or  des  tract  i on  of  point  targets  behind 
tin?  forward  edqo  of  tlio  battle  area  ( FEBA) , often  await- 
inq  subsequent  reinforcement  from  the  enemy's  main  forces. 
The  increased  role  of  the  helicopter  in  military  aviation 
is  also  recognized,  including  the  functions  of  support 
aircraft,  weapons  or  reconnaissance  platform,  and  attack 
transport  aircraft.  Airmobile  forces  of  up  to  reinforced 
battalion  strength  are  seen  to  be  capable  of  carrying 
out  much  the  same  type  of  missions  as  airborne  units, 
although  on  a more  limited  scale.  It  is  anticipated  that 
tactical  nuclear  strikes  might  precede  both  airborne  and 
airmobile  enemy  operations. ^ 

The  fire-support  and  antitank  roles  of  the  helicopter 
have  received  much  attention  from  Soviet  authors.  Because 
of  its  unique  capabi li ties--maneuverabi 1 ity , ease  of  deploy- 
ment, and  low  altitude  flight  techniques--the  helicopter 
is  seen  to  be  well  suited  to  these  missions.  However,  the 
relatively  low  speed  characteristic  of  the  helicopter  is 
considered  to  be  a factor  which  greatly  increases  its 

vulnerability  to  ground  fires,  especially  to  those  of 

7 

conventional  antiaircraft  weapons. 

In  summary  of  the  Soviet  perception  of  the  aerial 
threat  to  their  maneuver  forces,  it  can  be  said  that 
Soviet  military  writers  have  addressed  the  full  spectrum 
of  the  threat  posed  by  enemy  aviation.  Soviet  authors 
are  cognizant  of  the  complexity  of  the  mid-intensity 
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2:<  ttlefield,  including  its  electronic  aspects.  They 
appreciate  the  capabilities  and  limitations  of  the  air- 
craft and  weapons  currently  available,  and  they  feel  a 
need  for  technical  proficiency  and  intensive  psychological 
preparation  of  their  troops  for  what  they  perceive  to 
be  a dangerous  and  complex  but  not  impossible  task. 

Soviet  forces  have  developed  various  types  of 
weapons  to  counter  the  anticipated  threat;  when  taken 
as  a whole  or  as  a system,  these  weapons  present  a highly 
credible  air  defense  capability.  This  system  includes 
interceptor  aircraft,  surface-to-air  missiles,  tubed 
antiaircraft  artillery,  vehicular  machincguns,  and  small 
arms  fire.  While  an  analysis  of  the  various  weapons  is 
beyond  the  scope  of  this  study,  there  are  two  antiair- 
craft artillery  weapons  which  deserve  mention  because 
they  figure  importantly  in  the  discussion  of  tactical 

g 

doctrine.  These  are  the  23  millimeter  and  57  millimeter 

guns,  which  are  mounted  on  both  towed  and  self-propelled 
9 

carriages.  The  larger  of  these  weapons  has  been  mounted 
on  a modified  T-54  tank  chassis  providing  a twin-barrel, 
self-propelled,  automatic  weapon  with  on-carriage  fire 
control  provisions  only;  its  ballistic  characteristics 
are  identical  to  those  of  the  singlebarrel  S-60  gun.  This 
weapon  has  an  effective  antiaircraft  range  of  4000  meters. 
The  Soviets  have  also  developed  a 23  millimeter  self- 
propelled  weapon,  the  ZSU-23-4  (Zenitnaia  Samokhodnaia 
Ustanovka) , which  has  a maximum  effective  antiaircraft 


3 


r.inqc  of  2000  meteis  and  | >r  < iv  i i on:,  I < > r hot  ii  un-c.i  r I I <j<|'  • 

.uul  of  f-carriaqo  I i rr  control..  The  weapon  has  its  own 
acquisition  and  t rack i ng  radars  and  <\m  la'  optically  sight'd. 
This  weapon  was  used  very  effectively  in  conjunction  with 
the  SA-6  surface- Lo-a i i missile  during  the  Middle  l-last 
conflict  in  1973.^  A missile  of  special  interest  to 
Army  commanders  is  the  HA- 7 (GRA11.)  . A shoulder-held,  port- 
able surface-to-air  weapon  designed  to  be  used  against  low- 
flying  fixed  and  rotary-wing  aircraft.,  this  missile  is 

also  mounted  in  groups  of  eight  on  a tracked  carrier  and 
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can  be  fired  in  salvoes  of  four  or  eight.  In  addition 
to  the  weapons,  there  is  associated  equipment  such  as 
target  acquisition  and  tracking  radars,  fire  direction 
devices,  and  other  items,  which  are  often  located  in  a 
number  of  van-type  vehicles.  There  are  also  prime  movers 
in  the  cases  of  some  missiles  and  towed  antiaircraft  artil- 
lery . 

We  should  not  assume,  however,  that  these  weapons 
are  not  without  problems  or  limitations.  One  article 
mentioned  the  problems  of  variation  i n ammunition  character- 
istics, rapid  gun-bore  deterioration,  and  electrical  prob- 
lems associated  with  radar  controlled  tiring  of  the  ZSIJ-23-4, 
including  the  possibility  ol  "runaway"  firing  in  this  mode.  * 

Soviet  sources  contain  remarkably  little  informa- 
tion on  the  organization  ol  their  air  defense  forces;  Voennyi 
Vestnik  limits  its  discussion  to  the  operations  of  the' 


reinforced  motorized  rifle  or  tank  battalions  and  does  not 

discuss  the  operations  of  air  defense  units  larger  than  the 

battery.  A.ir  defense  troops  do  comprise  a separate  arm 

of  the  Soviet  armed  forces,  being  organized  into  the  Air 

Defense  of  the  Country.  Tactical  air  defense  troops, 

however,  are  considered  to  be  a branch  of  the  ground  forces 

and  are  made  up  of  missile,  antiaircraft  artillery,  and 

radio-technical  units  organized  into  regimental,  battalion, 

14 

battery,  and  platoon-sized  elements.  No  reliable  data 

concerning  the  number  of  firing  platoons  in  missile  units 
was  located,  however,  one  article  depicted  a firing  unit 
consisting  of  four  missile-launchers  (SA-2)  and  a number 
of  vans  of  radar  and  fire  direction  equipment.^  Units 
armed  with  towed  antiaircraft  artillery  weapons  are  or- 
ganized into  batteries  of  two  firing  platoons  of  three 
guns  each;  batteries  armed  with  self-propelled  weapons  have 
two  firing  platoons  of  two  tracked  vehicles  each.  Radars 
and  fire  direction  sections  are  organic  to  the  battery. 

The  air  defense  battalion  consists  of  an  unspecified! 

| 

number  of  firing  batteries,  a radar  company,  and  command 

j 

and  support  elements. 

i 

It  would  be  difficult  to  overestimate  the  emphasis 
Soviet  authors  place  on  training.  Nearly  every  article 
refers  to  the  need  to  improve  the  level  of  individual--both 
officer  and  enlisted — crew,  and  unit  training  and  psychological 
preparation.^’  Attempts  are  made  to  make  training  as  realistic 

5 

J 


as  possible,  using  a wide  assortment  of  audio-visual 
training  aids,  aircraft  and  vehicle  mock-ups,  imitative 
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equipment,  and  manned  and  drone  aircraft.  "Socialist 
competition"  is  fostered  between  units  in  an  effort  to 
achieve  higher  results  in  training  tests.  The  inherently 
complex  mission  of  tactical  air  defense  and  the  complex 
nature  of  the  equipment  used  require  intensive  training  in 
such  tasks  as  target  detection  and  identification,  individual 
training  on  equipment,  and  well-coordinated  crew  drill  on 
missile  launching  platforms,  gun-carriages,  and  in  tech- 
nical units.  Repetitive  training  is  used  extensively  to 
achieve  requisite  skill  levels,  and  cross-training  is 
emphasized  to  ensure  continued  unit  effectiveness  under 
combat  conditions.  Recognition  of  the  probability  of  high 
attrition  rates  in  air  defense  units  has  led  to  emphasis 
on  officers  being  fully  capable  of  assuming  the  duties  of 
their  subordinates  and  on  the  ability  of  the  subunits  of 

the  air  defense  battalion  to  operate  independently  should 

17 

they  lose  contact  with  their  headquarters. 

Training  in  the  general  aspects  of  air  defense  is 

1 8 

given  to  troops  of  all  the  combat  arms.  Areas  for 
individual  instruction  are  laid  out  in  several  sections  to 
permit  concurrent  training.  One  such  area  for  the  instruc- 
tion of  troops  of  all  branches  included  three  stations:  the 
first  was  for  individual  training  in  aircraft  identifica- 

t 

tion,  using  silhouettes,  and  instruction  in  individual  camou- 
flage techniques;  the  second  station  was  for  training  in 
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the  selection  of  posi  L ions  for  observation  posts,  the 

techniques  of  observation,  and  aircraft  warning  procedures, 

with  emphasis  on  the  soldier  immediately  reporting  any 

aircraft  detected;  at  station  three,  the  company  commander 

instructed  his  personnel  in  the  use  of  massed  small-arms 

fire  against  low-flying  aircraft,  with  special  attention 

19 

to  repelling  airborne  and  airmobile  assaults. 

Unit  training  of  air  defense  forces  may  be  conducted 
separately  from  other  branches  of  the  ground  forces,  but 
emphasis  is  placed  on  training  air  defense  units  with 
maneuver  units  they  would  normally  support  in  combat  opera- 
tions. Typical  training  exercises  include  movement  from 
an  assembly  area  after  inspection  of  personnel  and  equipment, 
a road  march  to  a contact  point  to  join  the  unit  to  be  sup- 
ported, another  road  march  during  which  the  supported  unit 
must  be  defended  from  several  enemy  air  attacks,  deployment 
into  temporary  positions  for  firing  exercises,  resumption 
of  the  march,  and  then  deployment  into  firing  positions  to 

cover  a river  crossing  or  support  an  attack  against  defend- 

20 

mg  enemy  forces.  Training  is  frequently  conducted  at 
night  and  under  conditions  of  simulated  nuclear,  biological, 
or  chemical  contamination,  requiring  the  extended  (time  period 
not  specified)  use  of  protective  clothing  and  special  equip- 
ment. In  addition  to  attempts  to  make  training  as  realistic 
as  possible,  there  is  great  emphasis  on  the  psychological 
conditioning  of  the  soldier  to  function  effectively  under 
combat  conditions. 
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RECONNA  I SSANt'E  AND  (IKNKRAI.  EMI'I/'YMENT  Pit  I W 1 PI.ES 


Roconna ifisance  of  the  enemy  and  the  airspace  by 
technical  means  and  visual  observation  by  all  troops  is 
considered  essential  to  an  effective  air  defense  system. 
Radar  is  the  principle  means  of  technical  reconnaissance, 
and  radar  units  operate  in  close  proximity  to  associated 
air  defense  units  and  relocate  whenever  necessary  to 
ensure  optimal  radar  coverage;  such  moves  are  usually 
carried  out  by  sections  at  a time  to  guarantee  continuous 
coverage.  The  need  to  be  able  to  operate  in  spite  of 
enemy  electronic  warfare  measures  is  recognized,  and  crews 
are  trained  to  evaluate  the  effects  of  terrain  on  the 
effectiveness  of  their  equipment.  This  is  an  especially 

2 1 

important  factor  when  trying  to  detect  lowf lying  targets. 

Visual  reconnaissance  is  still  considered  to  be 

22 

very  important,  and  it  is  organized  under  all  conditions. 
This  is  a continuing  requirement  for  both  air  defense  and 
maneuver  units.  In  defensive  situations,  observation  posts 
are  immediately  established  upon  occupation  of  the  defensive 
area,  and  all-round  visual  observation  by  trained  person- 
nel is  established.  During  movement,  observers  are  desig- 
nated on  all  vehicles,  and  overlapping  sectors  of  observa- 
tion are  established.  The  observers'  missions  are  to  detect 
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reporl  all  f;  i <|h  t i nqs  immediately,  and  conduel  r (mjoiiiiu  i usance 

2 1 

of  the  ({round  enemy  when  .appropriate. 

Those  two  types  of  roconna i ssance-- techn ical  and 
visual--are  r.ccn  as  integral  and  complementary  elements 
of  a system  of  reconnaissance'.  Technical  means  have  the 
capability  to  detect  targets  at  greater  ranges  and  during 
periods  of  reduced  visibility,  and  visual  reconnaissance 
can  bo  more  effective  in  areas  where  the  terrain  configu- 
ration is  favorable  to  attack  by  enemy  aircraft  using  low- 
altitude  flight  techniques.  Based  on  th«>  principles  of 
all-round  observation  and  timeliness  and  reliability  in 
reporting,  this  system  of  reconnaissance  is  expected  to 
provide  both  air  defense  and  maneuver  elements  adequate 
warning  against  enemy  air  attack.  As  a Soviet  .author 
summed  up  this  perception, 

"...with  the  assistance  of  reconnaissance  (radar) 
and  target  identification  stations,  radars  of  the 
ZSUs  (self-propelled  guns),  and  visual  reconnais- 
sance, a relatively  effective  system  of  reconnais- 
sance of  the  aerial  enemy  can  be  created,  and  this 
means  a~widening  of  the  capabilities  of  air  defense 
means . " 

There  are  a number  of  operational  techniques  that 
are  common  to  the  employment  of  air  defense  forces  in 
most  types  of  operations.  These  principles  involve  command 
relationships,  combat-effectiveness  and  unit  readiness 
standards,  target  engagement  techniques,  movement  of  fire 
and  support  elements,  and  the  emplacement  of  weapons  and 
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equipment  in  firing  positions.  The  following  discussion 
is  based  upon  articles  dealing  with  the  employment  of  towed 
and  self-propelled  antiaircraft  artillery. 
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The  most  common  scenario  depicts  an  antiaircraft 
artillery  battery  attached  to  either  a tank  or  motorized 
rifle  battalion;  if  the  article  deals  with  offensive  opera- 
tions, the  unit  may  be  further  reinforced  by  artillery, 
engineer,  and,  tanks  in  the  case  of  a motorized  rifle  bat- 
talion. Also,  elements  of  a radar  company  might  be  attached 
to  the  maneuver  battalion  if  deemed  necessary  by  a higher 
commander.  The  attached  antiaircraft  battery  comes  under 
the  command  and  control  of  the  supported  maneuver  battalion 
commander.  Contact  between  the  battalion  and  battery  com- 
manders is  established  by  personal  meeting,  written  message, 
or  radio  contact,  although  there  is  an  effort  to  keep 
radio  traffic  to  an  absolute  minimum.  The  battalion  com- 
mander evaluates  his  mission,  the  situation,  terrain, 
and  time  available.  He  then  issues  the  necessary  commands 
to  accomplish  those  tasks  requiring  immeidate  attention. 

The  organization  of  reconnaissance  of  the  airspace  and 
security  measures  against  ground  attack  are  tasks  of  im- 
mediate concern  to  both  the  battalion  and  battery  commanders. 
Redundant  means  of  communication  and  necessary  signals  are 


established,  and  aircraft  warning  and  alert  procedures  are 
25 


agreed  upon.*"'  The  battery  commander  functions  as  the 
staff  officer  for  air  defense  for  the  supported  unit  as 
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long  as  his  unit  is  attached. 

However,  the  battery 
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command'' t <*ont  itiues  to  maintain  communications  witli  his 
own  battalion  headquarters  to  pass  and  receive  data  on  enemy 
aii  activity.  Th  i s report inq  channel  is  maintained  in 
add i I ion  to  normal  command  channels  of  the  maneuver  units. 

Standards  of  combat -of  feet Lveness  will  vary  accord- 
inq  to  the  typ<>  unit  under  consideration,  however,  all 
standards  have  the  common  objective  described  by  one  author 
as  "the  capability  to  carry  out  combat  activity  and  fulfill 

assiqned  missions  over  the  course  of  a comparatively  extended 

?7  . 

period."  A battery  equipped  with  towed  quns  is  considered 

to  be  combat  effective  if  it  has  lost  not  more  than  one-third 
of  its  primary  specialist  personnel  or  weapons,  and  fire 
direction  equipment  and  radars  are  still  operational.  Any 
battery-sized  unit  is  considered  to  be  partially  ineffective 
if  personnel  require  special  medical  treatment  or  equipment 
requires  special  repairs  which  the  unit  cannot  itself  ac- 
complish within  a reasonable  time.  For  higher  level  units, 
the  overall  condition  of  the  command  element,  the  status 
of  communications  nets,  and  overall  personnel  losses  must 
be  considered.  The  status  of  unit  morale  is  also  taken 

into  account  in  any  evaluation.  These  same  criteria  apply 
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to  an  evaluation  of  the  status  of  a regiment. 

Air  defense  missiles  and  guns  are  regarded  as  part 
of  an  integrated  air  defense  system.  These  weapons  engage 
targets  on  the  immeidate  approaches  to  and  in  the  vicinity 
of  potential  targets--! roop  units,  command  elements,  and 
air  defense  positions,  while  interceptor  aircraft  engage 


11 


attacking  enemy  aircraft  along  the  forward  edge  of  the 
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battle  area.  The  Soviets  expect  that  their  organized  sys- 
tem of  reconnaissance  will  allow  them  to  detect  and  engage 
targets  at  the  maximum  effective  range  of  their  air  defense 
weapons.  In  the  case  of  units  armed  with  towed  or  self- 
propelled  57  millimeter  funds,  it  is  anticipated  that  targets 
will  be  engaged  with  bursts  of  fire  of  two  or  three  rounds.^0 

Units  equipped  with  the  ZSU-23-4  usually  engage  targets  with 

31 

bursts  of  fire  of  approximately  200  rounds. 

To  avoid  revealing  the  firing  positions  of  the  entire 
unit--which  would  require  that  the  entire  unit  relocate, 
individual  targets  are  usually  engaged  only  by  designated 
"duty"  weapons.  Two  guns  are  usually  designated  for  this 
purpose,  but  when  the  supported  unit  is  on  the  march  and 
encounters  difficult  terrain  or  comes  to  a major  road 
junction,  the  entire  air  defense  unit  may  be  put  on  such 
alert.  Low  or  slow-flying  targets,  such  as  transport 
aircraft  and  helicopters,  will  also  be  engaged  by  massed 
small  arms  fire  and  vehicular  machinegun  fire  from  all  units. ^ 

Troops  are  trained  to  fire  their  individual  weapons  from 

. 3 3 

vehicles  and  from  ground  positions.  High-speed  targets 

are  engaged  by  radar  directed  fires  of  air  defense  units 
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and  barrier  fires  from  other  units.  Group  targets  of  a 
similar  type  of  aircraft  are  usually  engaged  by  all  elements 
of  the  air  defense  unit,  by  platoons.  In  the  case  of  multiple 
targets,  that  is  the  appearance  of  both  high-performance 
and  rotary-wing  aircraft,  the  former  will  be  engaged  first 
as  they  are  considered  to  be  a greater  threat  to  the  supported 
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unit  and  the  air  defense  unit  itself. 


However,  the  threat 


' 
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posed  by  attack  helicopters,  especially  those  armed  with 

antitank  missiles,  is  clearly  recognized,  and  selected  weapons 

will  be  designated  to  engage  these  helicopters  while  the 

remainder  of  the  battery  engages  the  fixed-wing  aircraft. 

Both  air  defense  and  maneuver  troops  are  trained  to  engage 
35 

parachutists . 

Movement  by  air  defense  units  from  rear  areas  may  be 

accomplished  as  an  independent  tactical  move,  as  part  of 

a larger  unit,  or  by  rail.  In  the  later  case,  antiaircraft 

weapons,  both  towed  and  self-propelled,  will  be  loaded  onto 

the  train  in  such  a manner  so  as  to  allow  them  to  fire  while 

in  transit,  optimally  utilizing  at  least  one-half  of  the 

unit's  weapons  and  its  organic  fire  direction  and  radar 
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capabilities.  Movement  by  road  march  is  accomplished  as 
any  tactical  movement,  with  the  usual  security  measures 
required.  When  the  unit  is  moved  as  part  of  a larger 
column,  one  firing  platoon  is  placed  behind  the  advance 
element  to  provide  rapid  response  without  undue  exposure 
to  enemy  direct  fire.  The  battery  command  element  and  the 
remaining  firing  platoon  are  usually  placed  close  to  the 
battalion  command  element.  A rear  guard  sometimes  has 
antiaircraft  elements  attached. 

Constant  observation  of  the  airspace  by  members 
of  both  the  antiaircraft  and  maneuver  units  while  on  the 
march  is  greatly  emphasized.  If  enemy  aircraft  should 
appear,  they  are  usually  engaged  from  the  short  halt,  however, 
the  battery  may  deploy  to  engage  if  it  becomes  necessary. 
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Sclf-propellcc]  units  may  simply  increase  speed  and  engage 
targets  while  moviny,  utiliz iny  on-board  fire  direction 
capabilities . 

An  important  factor  in  the  movement  of  air  defense  units, 
including  radar  units,  is  the  route  reconnaissance  group, 
which  is  used  in  moves  from  a rear  area  or  within  the  for- 
ward area.  Dispatched  by  the  air  defense  unit  commander, 
this  group  is  sent  out  a short  time  before  the  unit  itself 
is  scheduled  to  move.  It  conducts  reconnaissance  of  the 
intended  route  of  march,  evaluates  the  potential  positions, 
conducts  reconnaissance  for  contaminated  areas  along  the 
route  of  movement  and  in  the  intended  area  of  deployment, 
and  observes  any  enemy  activity  in  these  areas.  The  exact 
composition,  mission,  time  of  departure,  and  route  of  move- 
ment are  determined  by  the  commander  organizing  the  group. 

When  sent  out  by  a battery  commander,  the  reconnaissance 
group  usually  consists  of  one  firing  platoon  leader, 
one  or  two  reconnaissance  specialists,  a radio- telephone 
operator,  and  one  or  two  riflemen.  Depending  upon  the 

situation,  the  group  may  conduct  its  mission  on  foot  or 
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by  vehicle.  When  in  close  proximity  to  enemy  forces, 
movement  of  the  reconnaissance  group — and  the  battery--is 
conducted  at  night.  After  coveriny  the  battery's  intended 
route  of  march,  the  reconnaissance  group  leader  reports 
his  findings,  and  the  group  occupies  the  selected  positions, 
conducts  observation  of  any  enemy  activity,  and  assists  the 
battery  to  occupy  the  positions. 
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Positioning  of  weapons  is  affected  by  the  time  avail- 
able to  the  commander,  terrain  considerations,  the  mission, 
and  the  type  of  weapon  under  consideration.  There  are, 
however,  standard  configuration  for  emplacement.  The  towed 
battery  may  be  deployed  as  two  platoons,  but  the  six-pointed 
star  with  weapons  pointed  in  the  direction  of  the  enemy  is 
standard.  Self-propelled  weapons  are  usually  employed 
by  platoons,  deployed  at  a distance  of  not  more  than  one-half 
to  three-quarters  of  their  maximum  effective  range  from 
each  other  to  provide  for  mutual  support  in  the  event  they 
come  under  direct  air  attack.  It  has  been  reported  that 
antiaircraft  artillery  and  missiles  have  been  utilized  to- 
gether to  take  advantage  of  the  characteristics  of  each 
3 8 

weapon.  Portable  missiles,  such  as  the  SA-7,  may  be 
used  by  troops  of  air  defense  and  maneuver  units  to  sup- 
plement the  fires  of  air  defense  unit  weapons. 

Associated  equipment,  such  as  radars  and  fire  direc- 
tion equipment,  is  moved  and  deployed  in  a manner  analogous 
to  that  for  weapons,  and  equipment  organic  to  the  battery 
is  usually  moved  with  the  unit.  Radar  companies  may  be 
required  to  move  when  there  is  the  threat  of  contamination 
from  nuclear,  biological,  or  chemical  weapons,  when  the 
unit's  positions  have  been  detected  by  enemy  observers, 
or  when  there  is  a threat  of  imminent  enemy  penetration  of 
the  unit's  positions.  however,  if  the  situation  permits, 
only  a portion  of  radar  assets  will  usually  be  moved  at  one 
time,  in  an  effort  to  provide  continuous  warning  coverage. 
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Radar  companies  and  other  support  elements  of  the  air 

defense  battalion  may  also  move  independently  over  different 

routes  than  the  firing  units  utilize,  again  "in  bounds"  when 
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it  is  necessary  to  maintain  continuous  coverage.  When 

moving  as  part  of  a larger  unit,  radars  will  often  be  operated 
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at  short  halts  to  provide  protection  for  the  column. 

Radars  and  fire  direction  equipment  are  usually  located 
close  to  firing  elements,  however,  radars  are  usually 
placed  at  some  distance  from  one  another  to  provide  maximum 
coverage  of  the  airspace  and  to  reduce  vulnerability  to 
destruction  by  a single  enemy  attack.  Engineer  support 
is  used  to  improve  the  security  of  positions  from  observa- 


tion, ground  attack,  or  the  effects  of  mass  destruction 


41 

weapons . 


SECTION  III: 


DEFENS I VE  OPERATIONS 


In  do  fens  i vo  operations,  both  towed  and  no  I f -propo  I led 
batteries  arc  employed  to  defend  forward  echelon  manouvoi 
battalions;  the  selection  of  type  of  weapons  depends  on 
the  type  available,  mission,  terrain,  and  other  related 
factors.  The  fires  of  antiaircraft  units  are  supplemented 
by  protable  missile,  vehicular  maehinegun,  and  small-arms 
fires  within  the  battalion  sector.  Antiaircraft  units  in 
the  first  echelon  may  be  required  to  cover  second  echelon 
maneuver  elements  moving  up  to  first  echelon  positions. 

Air  defense  is  the  responsibility  of  the  maneuver 
unit  commander.  He  must  designate  primary  and  alternate 
positions  for  antiaircraft  elements,  designate  reconnais- 
sance sectors  for  his  own  and  supporting  units,  establish 
the  necessary  warning  and  communications  procedures,  en- 
gagement priorities,  and  damage  control  measures  to  be 
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taken  during  and  after  engagement  with  the  enemy. 

The  self-propelled  battery  is  employed  by  platoons 
located  not  more  than  1000  meters  from  each  other.  As 
mentioned  previously,  the  platoons  of  the  towed  battery 
are  usually  deployed  together.  Reserve  or  alternate 
positions  are  established,  usually  at  a distance  of  not 
more  than  5(H)  meters  from  the  primary  positions,  and  they 
are  occupied  when  directed  by  the;  commander  of  the  supported 
unit.  Temporary  positions  are  established  usually  not. 
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intended  to  ili  ri'ivc  the  enemy  as  to  the  local  ion  'if  t ho 
unit’s  primary  positions.  Prior  to  and  during  defensive 
coni!  rat,  firing  platoons  relocate  as  often  as  necessary  to 
ensure  maximal  protection  for  the  supported  unit;  such 
moves  are  usually  directed  by  the  battery  commander. 

Tarqots  are  engaged  as  they  enter  within  range  in  the 
battery's  sector  of  fire.  However,  fire  discipline  is 
greatly  emphasized,  and  single  targets  are  usually  engaged 
only  by  designated  weapons. 

Defensive  operations  against  airborne  and  airmobile 
attacks  are  conducted  in  a similar  manner  with  emphasis 
placed  on  the  destruction  of  attacking  forces  while  they 
are  still  in  the  air.  Primary  targets  for  antiaircraft 
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unit  weapons  are  any  aircraft  escorting  transport  aircraft. 
Attack  helicopters  are  considered  to  bo  a particularly  danger- 
ous threat.  All  units  in  the  vicinity  of  airborne  or  air- 
mobile attacks  are  expected  to  assist  in  the  elimination 
of  air  landing  parties.  If  enemy  elements  successfully 
execute  a landing,  attempts  are  made  to  destroy  or  capture 
them  before  they  manage  to  link  up. 

Antiaircraft  weapons  are  also  expected  to  play  a 
significant  role  in  their  own  ground  defense  and  in  supple- 
menting the  fires  of  the  supported  infantry  or  tank  unit. 
Antiaircraft  weapons  have  a number  of  characteristics  that 
make  them  suitable  for  this  role:  the  capability  to  rapidly 
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change  direction  of  fire,  the  high  rate1  of  fire  character- 
istic of  these  weapons,  the  fire  direction  equipment  which 
makes  possible  effective  engagement  of  moving  targets,  and 
the  variety  of  rounds  available  and  high  muzzle  velocity 
which  make  these  weapons  particularly  effective  against 
lightly  armored  vehicles  and,  in  the  case  of  the  57  mil- 
limeter gun,  against  tanks.  The  mobility  of  self-propelled 
weapons  is  considered  to  be  a distinct  advantage  in  the 
ground  defense  role.  However,  in  the  case  of  the  ZSU-23-4, 
the  lightly  armored  sis  does  not  provide  adequate  pro- 

tection for  the  vehi'  le  from  direct  fire,  and  it  is  repeated- 
ly stated  that  these  weapons  are  not  to  be  needlessly  exposed. 

Missile  air  defense  units  plan  ground  defense  at  the 
battalion  level.  In  all  units,  defense  is  organized  all- 
round, and  visual  observation  sectors  are  established. 
Observation  posts  may  be  established  at  some  distance  from 


the  unit's  positions  if  the  terrain  does  not  allow  effective 
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observation  from  those  positions.  While  units  located 
well  to  the  rear  of  the  forward  edge  of  the  battle  area 
are  not  usually  very  vulnerable  to  ground  attack,  there  is 
still  the  possibility  of  airborne  and  airmobile  assaults. 
Effective  organization  of  reconnaissance  of  the  enemy  is 
seen  as  the  means  to  prevent  such  surprise  attacks.  Also, 


if  a unit's  positions  are  compromised  the  unit  will  usually 
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be  required  to  move.  Engineer  support  is  used  to  improve 
protection  for  equipment  and  personnel  and  for  the  creation 
of  obstacles  to  enemy  activity. 
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Two  tactics  which  warrant  special  attention  are  the 
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use  of  antiaircraft  ambushes  and  roving  antiaircraft  units. 

Employment  of  the  antiaiercraf t ambush  is  favored  along 

likely  secondary  avenues  of  approach  for  enemy  aircraft, 

especially  where  the  terrain  permits  concealed  approach 

using  low-altitude  flight  techniques.  The  ambush,  which 

can  be  made  up  of  either  towed  or  self-propelled  antiaircraft 

units  or  infantry  troops  armed  with  portable  missiles,  is 

described  as  the  "combat  activity  of  separate  air  defense 

platoons,  weapons,  or  vehicles  using  surprise  to  inflict 

destruction  upon  an  aerial  enemy  who  is  attacking  from  the 
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least  expected  direction." 

Soviet  forces  can  be  expected  to  use  the  ambush  under 
a variety  of  conditions.  It  can  be  regarded  as  a measure 
used  to  stretch  available  assets  when  they  cannot  fulfill 
assigned  missions,  due  either  to  insufficient  resources 
initially  available  or  heavy  losses.  It  is  used  to  cover 
gaps  between  sectors  of  fire  of  adjacent  air  defense  units, 
to  supplement  the  ground  defensive  fires  of  supported  units 
by  engaging  tanks  or  armored  personnel  carrriers  at  extended 
ranges  (which  seems  to  be  a departure  from  their  primary 
mission) , and  to  take  advantage  of  the  element  of  surprise 
to  destroy  escorting  attack  helicopters  present  during  air- 
mobile operations.  Ambush  positions,  sectors  of  fire,  and 
rules  of  engagement  are  usually  designated  by  an  officer  of 
the  supported  battalion  staff.  The  ambushing  unit  makes  use 
of  engineer  support  and  extensive  use  of  camouflage.  Opera- 
tional security  is  stressed  to  guarantee  the  security  of 
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of  the  ambushing  unit  and  to  guarantee  that  an  element  of 
surprise  is  achieved. 

Ambushing  units  do  not  usually  engage  targets  unless 

they  approach  within  the  unit's  sector  from  a designated 

direction  or  the  unit  itself  is  attacked.  As  a rule, 
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ambushes  are  relocated  after  engaging  targets. 

There  are  a number  of  important  factors  in  achieving 

effective  results:  timeliness  of  the  decision  to  employ  the 
ambush,  undetected  movement  of  the  unit  to  ambush  positions 
and  skillfull  use  of  camouflage,  rapid  reporting  of  data 
on  the  air  and  ground  situations  both  to  and  from  the  am- 
bushing unit,  and  skill  levels  of  the  personnel  and  equip- 
ment status  of  the  ambushing  unit. 

In  contrast  to  the  largely  static  role  of  the  ambush, 
roving  antiaircraft  units  actively  seek  engagement  with 
enemy  aircraft.  Operating  according  to  instructions  of  the 
supported  unit  commander,  the  roving  unit  moves  periodically 
from  one  area  to  another,  "actively  reacting  to  changes 

in  the  aerial  situation,  helping  to  deceive  the  enemy  con- 
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cernmg  the  true  make-up  of  the  antiaircraft  system." 

While  such  action  does  contribute  to  a cover  and  deception 
effort,  it  also  provides  support  to  units  which  may  be 
subjected  to  preliminary  air  attacks. 

The  exact  composition,  mission,  c.nd  details  of  deploy- 
ment of  roving  units  are  determined  by  the  supported  unit 
commander,  in  consultation  with  the  battery  commander.  Roving 
units  are  often  similar  in  organization  to  ambushes,  but  the 
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use  of  self-propelled  weapons  is  highly  preferable.  Operat- 
ing within  an  assigned  area,  each  roving  unit  is  assigned 
a number  of  preplanned  positions,  various  routes  of  movement, 
and  a sequence  of  various  actions  to  be  taken.  Coordination 
with  nearby  air  defense  and  maneuver  elements  for  both 
logistical  and  operational  support  is  made  by  the  battalion 
staff  of  the  supported  unit. 

The  use  of  roving  units  does,  however,  have  a few  prob- 
lems. One  of  these  is  the  difficulty  in  maintaining  an  adequate 
flow  of  information  on  the  combat  situation  to  and  from  the 
roving  unit.  It  may  be  necessary  to  operate  several  radar 
units  within  the  immediate  area  to  provide  the  necessary  warn- 
ing interval  for  the  roving  unit  to  effectively  engage  enemy 
aircraft;  roving  radar  units  may  also  be  employed.  The  com- 
mander of  the  mobile  unit  must  also  be  aware  of  his  vulner- 
ability to  direct  ground,  airborne,  and  airmobile  attacks 
when  operating  within  the  forward  area.  Constant  observa- 
tion of  the  airspace  is  greatly  emphasized.  To  coordinate 
the  necessary  reconnaissance  and  security  measures  and  to 
exchange  information  on  enemy  activity,  the  roving  unit 
commander  must  maintain  contact  with  maneuver  units  in  the 
area  in  which  his  own  unit  is  operating.  Vulnerability 
of  the  roving  unit  is  greatly  increased  when  it  becomes 
necessary  to  move  during  daylight  hours. 
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SECT [ON  IV: 


Ol'I'ENS  I Vi;  O HERAT  IONS 


The  primary  objective'  of  the  air  defense  system  in 

offensive  operations  is  to  create  an  umbrella  under  which 

first  echelon  elements  may  attack  without  major  interference 

from  the  enemy.  The  antiaircraft  battery  usually  supports 

a reinforced  motorized  infantry  or  tank  battalion.  While 

towed  batteries  may  support  first  echelon  maneuver  units, 

self-propelled  weapons  have  a distinct  advantage  in  firepower 

and  mobility,  and  it  is  these  weapons  that  are  usually 

assigned  to  support  offensive  operations  by  units  of  the 
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first  echelon. 

Command  relationships  are  similar  to  those  of  defensive 
operations.  The  supported  unit  commander  has  primary 
responsibility  for  the  defense  of  his  own  and  supporting 
units.  In  consultation  with  the  battery  commander,  he 
determines  positions  to  be  occupied,  the  deployment  of  anti- 
aircraft elements  during  movement  of  the  unit,  and  establishes 
the  necessary  signals  and  communications  procedures.  He 
is  also  responsible  for  the  timely  transmittal  of  informa- 
tion on  enemy  air  activity  to  higher  headquarters.  The 
battery  commander  usually  establishes  his  command  post 
near  the  firing  platoons  to  achieve  the  maximum  degree  of 
control.  If  the  supported  unit  is  advancing  to  contact, 
however,  the  battery  commander  may  delegate  to  platoon  leader 
the  authority  to  engage  targets. When  the  supported 
unit  is  engaged  with  enemy  forces,  the  battery  commander 
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plays  a major  role  in  deciding  when  to  relocate  elements 
of  the  battery  in  order  to  ensure1  continuous  and  effective 
defense  of  the  supported  unit. 

An  important  concern  for  advancing  units,  especially 
tanks,  is  enemy  employment  of  helicopters  armed  with  anti- 
tank missiles;  such  targets  are  engaged  at  the  maximum 
possible  range  in  an  effort  to  reduce  the  effectiveness  of 
antitank  missile  fire.  This  requires  that  antiaircraft  units 
be  deployed  as  far  forward  as  possible  and  that  they  be 
moved  frequently  to  keep  up  with  any  changes  in  the  combat 
situation.  It  is  expected  that  self-propelled  guns  will 
stay  within  400  to  500  meters  of  the  supported  unit  during 
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the  attack  and  exploitation  phases  of  offensive  operations. 
Antiaircraft  elements  will  also  be  moved  when  firing  posi- 
tions have  been  compromised  or  come  under  attack.  Employed 
by  platoons  at  a distance  from  each  other  of  up  to  three- 
quarters  of  their  maximum  effective  range,  self-propelled 
guns  primarily  cover  principle  avenues  of  aerial  approach, 
however,  they  may  also  be  used  to  cover  a vulnerable 
flank  or  to  supplement  ground  fires  of  the  support  unit 
while  executing  their  primary  mission.  It  is  emphasized, 
however,  that  these  weapons  should  not  be  exposed  to  direct 
enemy  fire.  During  periods  of  limited  visibility,  anti- 
aircraft weapons  may  be  placed  closer  than  500  meters 
from  supported  units  to  ensure  effective  operation.  Anti- 
aircraft ambushes  are  utilized  along  likely  avenues  of 
approach,  and  all  elements,  especially  radar  and  logistic 
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units,  make  extensive  use;  of  camouflage. 

Soviet  authors  express  the  belief  that  Western  air 

forces  are  hesitant  Lo  direct  air  strikes  too  close  to 

friendly  units,  and  Soviet  forces  can  be  expected  to 

attempt  to  push  their  attacking  maneuver  and  air  defense 

units  very  close  to  enemy  to  push  their  attacking  maneuver 

and  air  defense  units  very  close  to  enemy  positions  during 
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the  attack.  After  initial  objectives  have  been  gained, 
such  as  the  destruction  of  enemy  defensive  positions,  and  in 
anticipation  of  enemy  counterattacks  supported  by  air 
strikes,  additional  antiaircraft  units  may  be  moved  up 
from  the  second  echelon  to  reinforce  existing  capabilities 
and  assume  the  missions  of  those  first  echelon  air  defense 
units  that  are  required  to  temporarily  assume  relatively 
static  positions.  This  is  frequently  done  when  towed  anti- 
aircraft units  must  remain  deployed  to  deal  with  intensive 
enemy  air  activity  while  maneuver  forces  are  continuing 


the  advance. 

Antiaircraft  units  move  with  maneuver  units  during 
the  advance  to  combat.  A major  problem  during  such  move- 
ment is  ensuring  that  antiaircraft  units  are  able  to  keep 
up  with  the  maneuver  elements,  this  being  another  factor  in 
favor  of  the  use  of  self-propelled  weapons  to  support  first 


echelon  units  in  the  attack.  One  firing  platoon  may  be 
placed  behind  the  rifle  company  in  the  rear  of  the  column 


and  the  remainder  of  the 
placement  of  antiaircraft 
is  discouraged  because  it 
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complicates  fire  control  procedures  and  dissipates  air 

r>  i 

defense  assets  throughout  the?  column.  Also,  there  is 
the  constant  consideration  of  increased  vulnerability 
of  these  weapons  to  direct  fire  if  they  are  located  near 
the  head  of  the  column. 

If  the  column  comes  under  air  attack,  antiaircraft 
elements  armed  with  towed  guns  usually  engage  enemy  aircraft 
from  the  short  halt  while  the  column  continues  its  movement; 
the  antiaircraft  elements  quickly  rejoin  the  column  after 
the  enemy  has  been  destroyed  or  repulsed.  This  neces- 
sary splits  up  the  column,  however,  and  leaves  the  supported 
unit  without  adequate  protection  for  short  periods.  It  is 
also  frequently  difficult  for  the  antiaircraft  elements 
to  catch  up  with  the  supported  unit.  The  resulting  lapse 

in  protection  and  splitting  of  the  column  is  inconsistent 
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with  the  Soviet  doctrine.  The  possibility  of  increasing 

the  speed  of  the  column  and  the  interval  between  vehicles 

is  considered,  but  such  actions  are  not  felt  to  appreciably 

reduce  the  ef fectiveness  of  the  attacking  aircraft  while 
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they  do  reduce  the  effectiveness  of  antiaircraft  fires. 

A major  topic  of  discussion  is  the  employment  of  antiair- 
craft units  in  support  of  forced  river  crossing  operations. 
Such  an  operation  is  usually  carried  out  by  a motorized 
rifle  battalion,  reinforced  by  tanks,  artillery,  engineers, 
and  an  antiaircraft  battery.  Standard  employment  procedures 
for  the  battery,  upon  reaching  the  designated  crossing  site, 
include  the  immediate  deployment  of  one  firing  platoon  on 
the  near  bank  to  protect  maneuver  units  as  they  approach 
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the  site;  the  remainder  ol  the  buttery  prepares  to  cross 
the  obstacle  witli  the  main  body  of  the  supported  unit. 

If  necessary,  firing  positions  on  the  near  bank  can  be 
placed  quite  near  to  the  bank  itself,  but  the  possibility 
of  enemy  direct  fires  makes  it  preferable  to  locate  these 
weapons  some’  distance  from  the  river,  in  defilade  positions 
if  possible.  Firing  positions  on  the  far  bank  are  designated 
prior  to  the  actual  crossing,  and  elements  of  the  battery 
cross  as  soon  as  possible  without  unnecessary  exposure 
to  direct  enemy  fire.  One  firing  platoon  crosses  either 
with  or  immediately  after  the  attached  tanks  and  immediate- 
ly assumes  firing  positions  on  the  far  bank.  The  remain- 
der of  the  battery,  including  the  firing  platoon  that 
initially  assumed  firing  positions  on  the  near  bank,  crosses 
after  the  main  body  of  the  supported  unit,  if  the  situation 
permits.  In  the  event  of  heavy  enom\  air  attacks,  the 
entire  battery  or  one  of  its  platoons  may  be  required  to 
remain  in  firing  positions  on  the  near  bank  to  provide 
effective  defense.  In  such  cases,  second  echelon  antiair- 
craft units  will  be  moved  forward  to  assume  the  offensive 


mission  of  these  elements,  which  will  remain  in  position 
until  directed  to  relocate.  Normally,  however,  the  battery 
will  cross  as  described,  and  transport  organic  to  the  bat- 
tery will  cross  at  the  same  time  to  ensure  that  towed  guns 

will  have  their  prime  movers  and  that  supplies  of  ammunition 
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and  other  materials  are  maintained. 
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River  crossing  operations  art;  considered  to  he  import- 


ant targets  for  enemy  air  strikes,  and  usually  all  anti- 
aircraft elements  engage  any  attacking  aircraft.  Frequently, 
one  platoon  may  be  designated  to  engage  helicopters,  using 
optical  tracking  methods,  while  the  second  platoon  uses 
the  battery's  organic  radars  and  fire  direction  equipment 
to  engage  high-speed  aircraft.  Antiaircraft  units'  fires 
are  supplemented  with  portable  air  defense  missiles  fired 
by  personnel  of  any  designated  unit.  These  troops  will 
usually  remain  with  their  own  units  and  engage  enemy 
aircraft  at  the  direction  of  their  commander,  however,  some 

troops  may  be  detached  from  their  units  to  provide  additional 
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protection  for  the  crossing  site. 


SECTION  V:  OPERATIONS  IN  SPECIAL  CONDITIONS 


Air  defense  units  are  expected  to  operate  effectively 
at  night,  in  winter,  in  mountainous  terrain,  and  under 
conditions  of  nuclear,  biological,  or  chemical  contamination. 
Training  is  regularly  conducted  under  such  or  simulated 
such  conditions  to  familiarize  commanders  and  troops  with  the 
problems  peculiar  to  such  operations  and  for  psychological 
conditioning.  Operations  at  night  are  considered  to  be 
similar  to  daytime  operations,  except  that  higher  levels 
of  individual,  crew,  and  unit  training,  some  special  equip- 
ment, and  effective  light  discipline  are  required.  Anti- 
aircraft units  will  usually  be  located  closer  to  supported 
units  at  night  than  is  the  case  for  daytime  operations, 
and  towed  units  will  keep  their  organic  transport  closer 
to  ensure  the  ability  to  relocate  rapidly.  Reconnaissance 
of  movement  routes  is  frequently  conducted  at  night,  and 
reconnaissance  of  the  enemy  is  conducted  as  during  daytime, 
using  both  technical  visual  observation.  When  deploying  into 
new  positions  during  the  night,  the  battery  commander,  platoon 
leaders,  and  radar  operators  must  be  aware  of  terrain  fea- 
tures that  will  obstruct  fire  or  radar  signals. 

The  primary  tactical  consideration  of  winter  operations 
is  the  reduced  mobility  of  units  in  snow;  the  mobility  of 
towed  units,  especially,  is  greatly  reduced  below  that 
of  motorized  rifle  or  tank  units,  and  the  self-propelled 
weapons  again  possess  a major  advantage.  Under  extremely 
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difficult  conditions,  it  may  be  necessary  to  move  towed 


guns  without  their  associated  radars  and  fire  control  equip- 

• r)  8 

ment,  but  the  dangers  of  such  an  action  are  clearly  rcognized. 

Tanks  may  be  used  to  tow  antiaircraft  guns,  but  this  slows 
down  the  tank  and  increases  the  exposure  of  the  antiair- 
craft gun  to  enemy  direct  fire,  especially  if  a meeting 
engagement  should  occur.  Firing  positions  under  snow  con- 
ditions may  be  circular  up  to  200  meters  in  radius  or  the 

normal  inverted  "V",  pointed  in  the  direction  of  the  enemy 
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and  with  radar  and  fire  direction  equipment  to  the  rear. 

A method  offered  to  solve  the  mobility  problem  and  to 
speed  deployment  into  firing  positions  under  adverse  con- 
ditions is  the  use  of  one  or  two  bulldozers  to  clear  a route 
and  firing  positions  for  the  antiaircraft  unit.  The  use 
of  two  bulldozers  in  heavy  snow  is  stated  to  reduce  the 

time  required  to  deploy  from  the  column  into  firing  positions 
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to  that  required  during  normal  weather  conditions. 

The  two  major  problems  associated  with  operations  in 
mountainous  terrain  are  the  reduced  target  detection  capa- 
bilities and  restricted  mobility,  both  due  to  terrain 
restrictions.  Impaired  observation  and  target  detection 
capabilities  greatly  reduce  the  time  available  to  identify 
and  engage  enemy  targets.  Evaluation  of  potential  locations 
for  radars,  observation  posts,  and  firing  positions  by 
preliminary  map  and  ground  reconnaissance  is  greatly  emphasized. 
Radars  are  frequently  placed  on  mountain  tops  having  good 
visibility,  or  in  broad  valleys. 
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duced  unit  mobility,  due  primarily  to  the  lack  of  multiple 


routes  of  movement  and  the 


narrow 


defiles  that  may  be  partially  or  fully  blocked  by  the  effect 


of  weather  or  combat  activity,  is  another  serious  problem 


Additionally,  potential  firing  positions  are  not  so  numerous 


in  mountainous  terrain.  The  effects  of  these  problems  can 


be  moderated  by  effective  use  of  engineer  support,  however 


it  is  still  frequently  necessary  to  deploy  the  platoons 


of  the  battery  at  some  distance  from  each  other — sometimes 


up  to  two  or  three  kilometers  apart.  This  reduces  the 


support  obtainable 


Sovi.et  air  defense  forces  are  expected  to  operate 


effectively  in  conditions  of  nuclear,  chemical,  or  biolo 


gical  contamination.  This  requirement  is  repeatedly  stressed 


in  combined  training  exercises,  and  special  emphasis  is 


placed  on  the  psychological  aspects  of  training  for  such 


missile  unit  under  such  conditions,  the  Soviet  author  stated 


that  "the  tried  and  tested  methods  for  psychological  train 


ing  of  missile  guidance  station  crews  include  intensive 


and  also  prolonged  work  in  protective  clothing 


However,  beyond  the  admonition  to  be  prepared  for  these  con 
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arc  considered  to  be  likely  targets  for  the  employment 
of  mass-destruction  weapons,  especial ly  those  delivered  by 
aircraft,  and  it  is  recognized  that  this  will  require  that 
subunits  be  prepared  to  operate  independently  for  extended 
periods. ^ When  time  permits,  extensive  use  of  engineer 
support  is  made  in  the  construction  of  protective  shelters 
for  personnel  and  equipment,  especially  for  command  posts, 
radars,  and  communications  facilities. 

The  primary  goal  of  actions  taken  subsequent  to  at- 
tack by  mass-destruction  weapons  is  the  restoration  of  com- 
bat ef fectr veness  of  air  defense  units;  first  priority  is 
the  reestablishment  of  support  to  first  echelon  maneuver 

units,  especially  those  in  the  direction  of  the  main 
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advance.  The  loss  of  command  elements  and  communications 
facilities  is  anticipated,  and  it  is  recognized  that  a sub- 
ordinate commander  may  be  required  to  function  as  the  command 
element  of  its  parent  unit  until  such  time  that  the  primary 
command  post  is  restored  or  a secondary  command  post  is 
established  by  the  battalion  executive  officer.  One  example 
was  given  in  which  a battery  commander  was  appointed  to 
be  a deputy  commander  of  a regiment  in  anticipation  of  such 
an  attack. bJ  The  likelihood  of  mass  casualties  and  major 
losses  of  equipment  may  require  the  complete  reorganization 
of  air  defense  assets.  Collection  points  will  be  established 
in  the  immediate  rear  areas  for  personnel,  equipment,  weapons, 
and  vehicles,  and  decontamination  points  will  also  be  established. 
As  personnel  and  equipment  reach  the  collection  points, 
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SECTION  VI:  CONCLUSIONS 

> 

The  above  discussion  underscores  a number  of, impor- 
tant factors.  First,  Soviet  forces  have  placed  great 
emphasis  on  development  and  deployment  of  effective  air 
defense  weapons  systems  ranging  from  fighter  aircraft  to 
the  employment  of  individual  weapons.  Antiaircraft  artil- 
lery weapons  play  the  primary  role  in  the  defense  of  first 
echelon  maneuver  forces.  All  these  weapons — fighter  air- 
craft, surface-to-air  missiles,  antiaircraft  artillery, 
and  individual  weapons — are  integrated  into  a system  of 
air  defense  which  is  believed  to  be  capable  of  engaging  and 
destroying  any  attacking  aerial  enemy,  and  information  on 
enemy  activity  for  this  weapons  complex  is  collected  from 
a reconnaissance  system  based  on  both  technical  and  visual 
observation.  Furthermore,  Soviet  military  authors  are 
fully  cognizant  of  the  capabilities  and  limitations  of  con- 
temporary  aircraft  and  air  defense  weapons,  and  they  seek 
to  use  those  capabilities  in  a manner  that  will  maximize 
the  effectiveness  of  their  air  defense  system,  while  many 
of  the  limitations  of  particular  weapons  are  overcome  by 
the  use  of  varied  types  of  weapons.  There  are  two  develop- 
ments that  are,  judging  from  the  attention  they  are  given  in 

numerous  articles,  of  major  concern  tothe  Soviets:  the  use 
of  low-altitude  flight  techniques  and  antitank  missiles 

mounted  on  helicopters.  These  concerns  are  evidenced  in 
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part  by  the  constant  emphasis  on  the  requirements  for  con- 
stant visual  observation  under  all  combat  and  moteoroloqi ca I 
conditions,  the  same  degree  of  mobility  for  air  defense  units 
as  possessed  by  maneuver  units,  and  the  engagement  of 
targets  at  maximum  effective  ranges  to  reduce  the  effective- 
ness of  antitank  fires. 

Far  from  considering  air  defense  capabilities  solely 
a defensive  means  of  combat,  the  Soviets  regard  air  defense 

weapons  as  an  essential  component  of  a combined  arms  team 

. 

which  is  fully  capable  of  offensive  operations.  In  the 
Central  European  combat  envirnment,  such  operations  will 
not  be  possible  without  adequate  protection  from  enemy  air 
strikes.  Successful  offensive  operations  require  air 
defense  units  having  a high  degree  of  mobility,  tactical 
flexibility,  and  f irepower--requirements  that  antiaircraft 
artillery  weapons,  especially  self-propelled  weapons,  meet 
quite  well;  such  operations  also  require  that  air  defense 
units  be  prepared  to  engage  with  enemy  ground  forces  should 
such  action  become  necessary.  Soviet  weapons,  doctrine, 
and  training  are  clearly  oriented  towards  these  requirements. 

The  difficulties  for  Western  analysts  lie  in  trying 
to  determine  just  how  successful  Soviet  efforts  in  this 
field  have  really  been;  to  attempt  an  objective  evaluation 
based  solely  on  Soviet  open  sources  would  be  difficult  in 
its  formulation  and  probably  misleading  in  its  conclusions. 

We  can,  however,  look  to  the  events  of  the  most  recent  con- 
flict in  the  Middle  East,  in  1973,  to  gain  some  insight  into  a 
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case  in  which  Soviet  air  defense  weapons 


we  r e 


used  on  a 


t 
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major  scale.  We  must  keep  in  mind,  however,  that  the  air- 
craft types  involved  in  the  conflict  wore  primarily  high- 
performance  fighter  and  f ighter-bomber  jets  and  that  combat 
performance  of  Arab  forces  cannot  be  assumed  to  equal  that 
of  Soviet  forces. 

First,  there  can  be  no  question  that  the  Soviet-sup- 
plied air  defense  system  was  highly  successful — at  least  in 
the  early  stages  of  the  conflict.  Israeli  Air  Force  losses 
were  initially  quite  high,  however,  as  has  been  reported, 

"only  five  Israeli  planes  were  shot  down  in  actual  combat. 

Missiles, ' and  antiaircraft  guns,  which  were  no  less  effective 
than  missiles,  accounted  for  the  rest  (97  additional  Israeli 
aircraft)."  (emphasis  added).  The  ZSU-23-4  self-propel- 
led gun  made  a significant  contribution  to  Arab  defensive 
efforts,  especially  in  the  battle  over  the  Golan  Heights, 
where  they  were  used  very  effectively  in  conjunction  with 
surface-to-air  missiles.'  While  much  of  the  results  achieved 
by  these  weapons  can  be  attributed  to  the  Israeli  lack  of 
electronic  countermeasures  equipment,  we  cannot  completely 
discount  the  characteristics  of  the  antiaircraft  weapons 
themselves.  In  light  of  the  effectiveness  of  these  weapons 
against  relatively  high-speed  aircraft,  the  implications 
for  lower  and  slower  flying  Army  aircraft  are  quite  serious. 

The  source  of  the  Egyptian  failure  seems  to  be  that 
they  failed  to  aggressively  move  forward  with  their  air 
defense  after  initial  objectives  had  been  attained.  Once 
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the  Egyptians  assumed  a relatively  static  position,  under 

the  protection  of  their  air  defense  system,  the  Israelis 

began  to  attack  that  system  with  a combination  of  air  strikes 

and  ground  action.  Then,  having  lost  a significant  portion 

of  its  protective  umbrella,  Egyptain  maneuver  forces  were 

vulnerable  to  Israeli  air  strikes.  This  Israeli  approach 

to  the  problem  was  not  without  its  costs,  however,  and  these 

costs  were  increased  by  the  Arab  capability  to  replace  destroyed 

weapons  in  a relatively  short  time.  To  assume  that  Soviet 

forces  operating  in  Europe  would  exhibit  the  same  lack  of 

6 8 

decisive  action  would  be  dangerous  at  best.  Soviet  forces 
can  be  expected  to  be  a great  deal  more  decisive  in  the 
attack  and  exploitation  phases  of  any  operations  they  might 
undertake . 

What  measures  can  we  take  to  ensure  that  Army  aircraft 
will  be  able  to  operate  and  carry  out  their  missions  in  a 
sophisticated  combat  environment?  The  first  requirement 
is  to  evaluate  our  aircraft,  keeping  in  mind  the  nature  and 
capabilities  of  the  Soviet  air  defense  system;  how  can 
existing  aircraft  be  improved  in  terms  of  mission  require- 
ments and  aircraft  survivability,  and  how  can  we  design 
future  aircraft  to  meet  these  requirements?*^  Additionally, 
we  must  determine  v/hat  electronic  countermeasures  Army  air- 
craft might  require  to  improve  their  capabilities  to  deceive 
enemy  radars.  Finally,  we  must  bo  able  to  rapidly  collect, 
collate,  and  disseminate  relevant  data  on  the  dispositions 
of  enemy  air  defense  forces  in  a given  area  of  operations; 
these  functions  could  be  carried  out  in  close  cooperation 
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These 


measures  can  be  regarded  as  relatively  passive  measures 


intended  to  reduce  the  effectiveness  of  the  enemy  air 


defense  system  and  to  increase  aircraft  survivability 


"The  survivability  of  Army  aircraft  in  a mid-inten 
sity  environment  is  a question  that  can  only  be 
answered  by  determining  aircraft  susceptibility 
to  hostile  weapons  systems  and  the  capabilities  of 
the  enemy's  soldiers  to  employ  them.  We  know 
that  threat  forces  can  create  an  effective  a^g 
defense  umbrella  above  their  ground  forces." 


More  active  measures  will  also  be  required,  including 


air  defense  suppression  weapons  such  as  stand-off  missiles 


guided  bombs,  and  terminally-guided  artillery  projectiles 


Aggressive  ground  action  by  our  own  maneuver  forces  to 


seek  out  and  destroy  those  enemy  air  defense  weapons  located 


close  to  the  FEBA  will  also  be  required.  All  of  these  mea 


sures  are  intended  to  reduce  or  eliminate  exposure  of  Army 


aircraft  to  ground  fires 


Whatever  specific  actions  we  may  take,  we  must 


recognize  that  the  successful  employment  of  Army  aviation 


depends  not  only  upon  the  aerial  situation  at  twenty  or 


thirty  thousand  feet  where  high-performance  aircraft  will 


be  engaged,  but  also  on  our  capability  to  deal  with  ground 


based  antiaircraft  systems.  Soviet  antiaircraft  capabili 


ties  are  effective,  but  experience  shows  that  they  are 


far  from  insurmountable 


NOTES 


"Israeli  Aircraft,  Arab  SAMs  in  Key  battle,"  Aviation  Week  ft 
pace  Technology.  October  ??,  1973,  pp.  1‘*-16. 


^In  the  Soviet  Union,  the  mission  of  air  defense  is  carried  out 
by  two  organizations.  Strategic  air  defense  is  the  mission  of  the  PVO 
Strany  (National  Air  Defense).  Tactical  air  defense  is  conducted  by 
forces  organic  to  the  nation's  ground  forces. 


^Surface-to-air  missiles  can  be  used  against  Army  rotary- 
and  fixed-wing  aircraft,  however,  the  primary  threat  to  Army  avia- 
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